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Abstract: Many previous studies have reported that the term 
problem solving has been fully investigated in developed countries 
as can be seen in the work of earlier famous authors and majority 
of them agreed that a problem occurs only when someone is 
confronted with a difficulty for which an immediate answer is not 
available.  In short, problem solving refers to the effort needed in 
achieving a goal or finding a solution when no automatic solution 
is available.  It has however, been identified that there has been 
little research on mathematical problem solving in developing and 
newly industrialized nations especially in Malaysia.  This research 
specifically seeks to look into a model of the effects of change in 
teachers’ beliefs in mathematical problem solving in Malaysia. In 
this study, a few research questions are asked based on the research 
objectives and hypothesis formulated to tackle the questions.  The 
methodology adopted in this study is quantitative while the 
statistical package for social sciences is utilized for analyzing the 
data. Considering the aforementioned findings from analysis of 
questionnaires the study concludes that; male and female 
prospective mathematics teachers differ in the way they view the 
importance of technology usage in solving mathematical problems, 
that prospective mathematics teachers’ beliefs about mathematical 
problem solving have strong connection to their study level and 
prospective teachers have both traditional and contemporary views 
about mathematical problem solving. Hence, the study together 
with its findings will serve as a guideline to explain and provide 
empirical evidence which will help in revealing the effects of 
student teacher’s beliefs on mathematical problem solving hence 
will enable educational policy makers and other interest parties take 
appropriate decision. 
 
Keywords: Teachers Beliefs, Model, Mathematical Problem 
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I.0  INTRODUCTION 
Currently the field of mathematics education puts emphasis on 
the problem solving as the approach to be used in day-to-day 
mathematical lessons.  Beliefs have been defined as 
“Conceptions, personal ideologies, world views and values 
that shape practice and orient knowledge” [1].  An individual’s 
belief system is a compound of one’s conscious or sub-
conscious beliefs, hypotheses or expectations and their 
combinations.  For example, beliefs are considered equal to 
concepts, meanings, propositions, rules, preferences or mental 
images [2].  On the other hand, beliefs are seen in a much 
broader sense as “mental constructs that represent the 
codifications of people’s experiences and understandings” and 
that shape their perception and cognition in any set of 
circumstances [3].  Teacher’s beliefs about mathematical 
problem solving and the influences on their beliefs are thought 
to have major impact on implementation of the current 
innovative way of learning mathematics [4].  This study 
assumed that gender and study level to be as important 
independent variables to start with in understanding the 
influences of teachers’ beliefs.  Teachers’ beliefs about 
mathematical education have a strong connection to the 
mathematical lessons they experience as children.  As beliefs 
have a considerable effect on individuals’ actions, teachers’ 
beliefs play a crucial role in changing the ways teaching takes 
place.  Hersh [5] indicated that “one’s conception of what 
mathematics is affects one’s conception of how it should be 
presented and one’s manner of presenting it is an indication of 
what one believes to be the most essential in it” (p.13).  
Basically, teachers possess beliefs about “their profession, 
their students, how learning takes place, and the subject areas 
they teach” (Margaret, 2001 cited in [6].  This study assumed 
that teachers’ belief systems about mathematical problem 
solving may well be categorized into positive and negative 
beliefs.  As noted by [7] who found that teachers’ beliefs 
affected their students attitudes in a way that students of 
teachers with negative mathematical beliefs showed “a learned 
helplessness response by passively receiving information”, 
whereas students of teachers with positive mathematical 
beliefs “explored and discovered mathematical meanings and 
interrelationships”. The theoretical framework of this study 
focused on traditional views, formalist views, constructivist 
views and problem solving approaches to teaching in  relation 
to practices, further the categories of teachers’ beliefs about 
mathematical problem solving can be reconstructed. This 
study assumed that these beliefs categories as independent 
variables in measuring teachers’ beliefs mean scores.  
Traditional views are based on theory whereby students learn 
facts and concepts and they understanding by absorbing 
content through teachers explanations or by reading it from 
recommended textbooks [8].  Formalist views are based on 
constructivist view of learning in which learners use their own 
experiences to construct understanding that make sense to 
them rather than having understanding delivered to them in 
already organized form [9].  The main characteristics 
including learners construct their own understanding, new 
learning depends on current understanding, learning is 
facilitated by social interaction, and meaningful learning 
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occurs within authentic learning tasks [10].  There are three 
important problem solving techniques including teaching 
about, for and through problem solving [11].  In teaching 
about and for problem solving, teachers focus on problem as 
object of inquiry.  Students are required to learn about the 
problem solving process as well as appropriate strategies such 
as planning, looking for patterns, estimating, conjecturing, 
testing conjectures, generalizing and evaluating [12].  On other 
hand in teaching through problem solving focuses on problem 
solving as a process of inquiry whereby problems are used as 
means for learning mathematics.  The focus is on problem 
solving and investigation; students have opportunities to 
explore situations where they can apply their mathematical 
concepts and ideas [13].  As stated in previous section, this 
present study uses “study year” as context of mathematical 
problem solving; since beliefs seem to be formed and changed 
in the social environment, persons compare these beliefs with 
their new experiences and with the beliefs of other individuals.  
Thus their beliefs are under continuous evaluation and change.  
When one adopts a new belief, this will automatically form a 
part of the larger structure of one’s personal knowledge, of 
one’s belief system; since beliefs never appear fully 
independently [14]. 
2.0 Literature Review 
2.1 Nature of Mathematical Problem Solving 
It is believed that in order to participate fully in democratic 
processes and to be unrestricted in career choice and 
advancement, individuals must be able to understand and 
apply mathematical ideas (George, 1995) cited in [6].  
Problem solving is a skill that has been evident throughout the 
ages, from earliest to modern times.  Problem solving helps 
students learn mathematics by giving them an opportunity to 
“solidify and extend what they know” by using problems that 
come from the world that they understand [15].  As a 
significant aspect of mathematics education, problem solving 
has gone through an evolution, culminating in today’s 
standard as presented in Principles and Standards for School 
Mathematics. Polya [16] emphasizes that “solving a problem 
means finding a way out of difficulty, a way around an 
obstacle, attaining an aim which was not immediately 
attainable. Solving problems is the specific achievement of 
intelligence, and intelligence is the specific gift of mankind, 
which means, problem solving can be regarded as the most 
characteristically human activity. The famous mathematician 
Polya developed the first model of problem solving process 
that was widely accepted.  The model consist a linear and 
hierarchic process of simplified lists of stages or the steps used 
in problem solving.  Polya’s (1945) cited in [16] four stages 
include understanding the problem, devising a plan, carrying 
out the plan, looking back.  Dewey’s [17] four stages of 
problem solving strategies includes problem’s location and 
definition, suggestion of possible solution, development by 
reasoning the bearings of the solution, and further observation 
and experiment leading to its acceptance or rejection.  Mason 
[18] analyze three phases for the process of tackling a 
question; Entry, Attack and Review. Thompson [2], 
corroborated the argument by emphasizing that, “research 
related to instructions in problem solving has centered on the 
effectiveness of instructional methods designed to develop 
global thinking and reasoning processes, specific skills, and 
general, task specific heuristics.”  He emphasized that the 
disproportionately small amount of attention that researchers 
have given to the role of teachers is troubling.  
Approaching mathematics through problem solving can create 
a context which simulates real life and therefore justifies the 
mathematics rather than treating it as an end in itself.  The 
National Council of Teachers of Mathematics [15] 
recommended that problem solving be the focus of 
mathematics teaching because, they say, problem solving 
encompasses skills and functions which are an important part 
of everyday life.   
 
2.2 Importance of Problem Solving in Mathematics 
Education 
As it has been announced by National Council of Teachers of 
Mathematics [15], problem solving is an integral part of all 
mathematics learning.  In everyday life and in the workplace, 
being able to solve problems can lead to great advantages.  It 
has already been pointed out that mathematics is an essential 
discipline because of its practical role to the individual and 
society.  Through a problem solving approach, this aspect of 
mathematics can be developed.  Presenting a problem and 
developing the skills needed to solve that problem is more 
motivational than teaching the skills without a context.  Such 
motivation gives problem solving special value as a vehicle 
for learning new concepts and skills or the reinforcement of 
skills already acquired [15].  Quite a number of researchers 
such as [19, 6, 20, 21] have investigated problem solving and 
has been given value as a goal for mental development, skill to 
be taught, and a method of teaching in mathematics education 
particularly in the last three decades.  Several countries like 
Brazil, China, Japan, Italy, Portugal, Sweden, the United 
Kingdom” and the United States [15] and currently in 
developing countries such as Malaysia, South Africa, Nigeria 
and Tanzania [6, 20, 21] have promoted problem solving to 
take place in mathematics classes from nursery to secondary 
level.  The reason for this strong emphasis adduced to problem 
solving instruction currently is because of the peculiarities and 
significance of problem solving not only for success in 
everyday living, but also for the future of our environment and 
advancement of labor. 
Problem solving has occurred since the first human being 
discovered the importance of shelter and food or to flee from 
the predators [19].  The advancement of human environment 
resulted in unforeseen environmental contingencies, new 
problems discovered and led to the urgency to formulate 
alternative and new methods of finding answers to peculiar 
scenarios.  Meanwhile, mathematics emanated as an answer to 
these requests and the improvement of mathematics presented 
more avenues to realize difficult tasks.  Shroeder and Lester 
[12] identified that Problems creates “an atmosphere for 
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students to make known on their conceptions about the nature 
of mathematics and develop a relational perceptive of 
mathematics” as the most imperative task of problem solving 
in mathematics.  They highlighted that understanding 
mathematics is fundamentally seeing how things connect 
together in mathematics, thinks that the taking down of notes 
and the act of memorizing mathematical problem solving steps 
by students prevents them from how things are connected or 
fit together .  Essentially, a person’s knowledge relating to 
mathematical ideas increases to a higher selection of contexts, 
as one relates a given problem to a superior number of the 
mathematical ideas implicit in it, or as one constructs 
relationships among the various mathematical ideas embedded 
in a problem”. 
2.3 Technology and Teacher Beliefs 
Many authors have researched on the importance of 
technology and information communication technology (ICT) 
with the aim of understanding how it is used in classroom 
environments [22, 23], which beliefs teachers hold towards 
teaching and learning with technology and how technology 
could support learners [24, 25] and know how to integrate 
technology into the curriculum.  For example, [26, 22] in an 
examination to find out ways in which teachers in USA adopt 
computers in their classrooms, how it impacted on their 
teaching, and the kinds of barriers experienced while 
integrating computers into their teaching.  At the end of the 
study, the teachers reported that they had changed from being 
the only provider of information and knowledge in the 
classroom to sharing that role with students and providing 
more complex materials.  Moreover, the students were found 
to be working with increasing independence as a result of 
computer usage [6, 21].  Therefore, it is concluded that 
technologies can help teachers to teach differently as well as 
providing more complex kinds of tasks for students to engage.  
Furthermore, it is proposed that in order to achieve these 
professional developments, teachers need adequate time and 
support while experimenting with technology, and designing 
and implementing good technology based activities within 
their curricula. 
 
2.4 Teachers’ Beliefs and Mathematics Education 
 
Beliefs are defined as conceptualized true ideas, world views, 
values and personal ideologies that could shape practice and 
orient knowledge [27].  Teachers’ beliefs have great 
influences on their curriculum decision making of what to be 
taught, how it gets taught, what to be learned and how.  To 
improve understanding of teachers’ practices, research has 
been done about the factors affecting their beliefs.  For 
instance, Grouws (1996) investigated possible factors 
affecting teachers’ beliefs about how teaching should take 
place and concluded that “school goals, classroom climate, the 
physical setting including availability of instructional 
equipment and materials, school policies and curriculum 
guides, administrators, and teachers’ colleagues” (p.82) 
significantly affected teachers’ beliefs [6]. Quinn [28] 
investigated pre-service elementary and secondary school 
teachers on the impact of mathematical methods courses on 
their knowledge in mathematics and their attitudes and beliefs 
about how to teach mathematics.  The participants were 47 
pre-service teachers at the University of Nevada, Las Vegas.  
The philosophy of the mathematics methods courses given in 
the study was highly consistent with the recommendations of 
NCTM regarding the use of cooperative learning, problem 
solving and technology.  Following the completion of these 
methods courses, pre-service teachers’ knowledge, 
assumptions, and feelings about mathematics as well as their 
beliefs about their role as teachers in the classroom changed 
significantly.  Wilkins and Brand [29] corroborated Quinn’s 
study and finds among 89 pre-service teachers that there is a 
positive relationship between participating in the mathematics 
methods course and change in teacher beliefs and attitudes.  
  
2.5 Teachers’ Beliefs and Classroom Practices 
 
After understanding the factors influencing teachers’ beliefs 
and practices, it is also critically important to know how a 
classroom culture develops through the interactions of 
teachers and students.  Grouws (1996) explains that each 
mathematics classroom forms its own culture according to the 
unique knowledge, beliefs, and values that participants bring 
to the classroom [6].  For example, the students bring “views 
of what one does in mathematics class, judgments about how 
good they are at mathematics, and feeling about how well they 
like mathematics”, whereas the teacher brings to the class “a 
view of mathematics, routines for teaching the class, 
expectations about what should be accomplished in the class, 
personal experience with learning mathematics, and either a 
like or dislike for the discipline”.  He concluded that, when all 
these kinds of beliefs are combined together, the classroom 
culture develops and reflects all the shared meanings and 
beliefs that teacher and students bring to the classroom.  Ogan-
Bekiroglu and Akkoc, [30] recognized the underlying 
importance of identifying, discussing, and reflecting upon the 
belief-practice relationship to be a component of every teacher 
education program. 
 
2.6 Changes in Teachers’ Beliefs  
 
Beliefs develop highly gradually and do not change easily [6].  
Especially, central beliefs which are more grounded and held 
more strongly are “less open to rational criticism or change 
compared to peripheral beliefs which are more open to 
examination and possible change” [31].  So modifying or 
changing these strongly held beliefs will have more far 
reaching consequences than changing the others. Hollifield 
[32] suggested that if reformers want to improve the content 
and methodology used in teaching, they need to give their 
attention to previously formulated beliefs and dispositions of 
teachers and students.  Hollifield [33] emphasized that 
“supplying new curricula, incentives, or regulations” are not 
sufficient to change teaching practices as long as “teachers do 
not understand or do not agree with the goals and strategies” 
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proposed by these innovations.  In addition to understanding 
and agreeing with the new ideas, in order for teachers to 
willingly change their beliefs, they need to experience 
cognitive conflicts associated with their current state of 
teaching, decide to change, make a commitment to change, 
construct a vision to change, and reflect on their instructional 
practices.  Due to the fact that teachers play a major role in the 
lives of today’s students and tomorrow’s adults [19], and long 
lasting instructional changes only result from essential 
modifications in what teacher’s believe, know, and practice, it 
becomes vitally imperative to understand teachers’ beliefs and 
the factors influencing these beliefs and how these beliefs 
affect their classroom practices. Teachers believes are the 
main issue in term of changes in their teaching; but as Guskey 
[33] suggests; changes in teacher’s believes and attitudes 
follow changes in students outcomes which, in turn, follow 
changes in teacher practice and this is indicated in the Figure 1 
which he proposed: 
 
 
Figure 1: A Model of Teacher Change [33] 
 
 2.7 Teacher’s Beliefs and Students Learning  
Empirical evidence are bound that [21, 29] teachers’ 
beliefs are significantly connected to teachers’ 
classroom practices and, consequently to students’ 
learning in mathematics.  Yet, the significant changes 
discovered in students’ performance are half to half as 
related  to the changes in teacher’s beliefs and 
classroom practices, for example “how teachers 
discharge their responsibility as regards the subject 
matter, the kinds of task they set, assessment methods, 
procedures and criteria” [18].  As a result teachers’ 
beliefs, knowledge, judgments, and decisions have a 
close relation with students’ beliefs, attitudes and 
performance in mathematics, it becomes highly 
imperative to understand these beliefs and be aware of 
their impact on classroom practices.   
 
2.8 Gender Differences and Mathematical Beliefs 
 Research on mathematics and gender has been singled 
out as one area where “some aspects of beliefs about 
self-have been researched quite thoroughly”.  Although 
gender differences in mathematics achievement have 
been declining and even disappearing in some cases 
[34], there are still clear gender differences in beliefs, 
attitudes and choosing of noncompulsory courses in 
mathematics [34].  The strongest gender difference in 
mathematical beliefs has been the fact that boys 
perceive mathematics as a male domain, whereas girls 
see mathematics as more or less gender neutral [21].  
Another clear gender difference is that boys have 
higher self-confidence in mathematics than do girls do. 
Girls are also more prone to mathematics anxiety than 
boys [35].  This knowledge on gender differences in 
beliefs has led to some changes in national policies of 
education.  
 Mohd et al. [36] find in their study of the level of 
patience and confidence towards problem solving and 
mathematics Achievement of Students in a Technical 
Institute that no significant difference exist between 
gender and attitude towards problem solving.  This is 
consistent with findings from several previous 
researches.  They opine that this may be as a result of 
equal attention being given to both categories of 
students, not minding their gender difference; hence, 
students’ attitude towards problem solving in 
mathematics was not influenced by gender. Duru [37] 
on the other hand investigated the gender differences in 
the mathematics performance of pre-service teachers 
over a four-year period and found that pre-service 
primary teachers’ mathematics performances were not 
influenced by gender.   
  
3.0 Methodology for the Research 
The researcher carried out this empirical investigation 
in Malaysia. The decision to make use of this 
methodology is because it has been acknowledged as 
the best approach to gather data from several 
population samples. This survey is made up of three 
sections which include; the demographic data of the 
participants, beliefs that are related to the solving of 
mathematical problems and beliefs related to problem 
solving evaluation of mathematics. The respondents of 
this survey were asked to fill out questionnaires survey 
designed in form of a Likert scale of 5. The SPSS 
version 16.0 was used to analyze survey responses 
from 76 students chosen randomly among 
undergraduate students of the faculty of mathematics 
education. 
 
   3.1 Study Objectives 
The broad objective of the study is to investigate a 
model of the effects of change in teachers’ beliefs in 
mathematical problem solving in Malaysia 
 
3.2 Study Questions 
The following research questions have been used in 
order to achieve the research objectives: 
What beliefs about mathematical problem solving do 
student mathematics teachers have? 
What is the connection between gender and study year 
to student mathematics teachers beliefs?  
3.3 Hypotheses  
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There is no significant difference in the beliefs of student 
mathematics teachers on applying methods in solving 
mathematical problems with regards to their level of study. 
      There is no significant difference in the perception of 
student mathematics teachers on time consuming in 
solving mathematical problems with regards to their 
level of study. 
       There is no significant difference between male and 
female student mathematics teachers’ beliefs on the 
application of methods in solving mathematically 
related problems. 
There is no significant difference between male and 
female student mathematics teachers’ beliefs on the 
time consuming in solving mathematically related 
problems. 
 
     3.4 Participants’ Background   Characteristics 
The study involves 76 mathematics education student 
teachers from one of the reputable universities in 
Malaysia.  The participants’ background information 
includes, gender, study year, grade point averages 
(GPA), study courses related to problem solving, 
interest on problem solving courses, completion on 
courses related to pedagogy, and completion on 
compulsory courses related to mathematics.  With 
regard to gender, out of 76 respondents who 
participated in the interview, 24 (31.6%) were male 
and female were 52 (68.4%). Referring to study year, 
out of 76 of respondents, 20 (26.3%) were year one, 
21(27.6%) were year two, 21 (27.6%) were year three 
and 14 (18.4%) were in year four.  Based on the study 
analysis, it was found that study population scored at 
least 2.7 Grade Point Average (GPA) in their last 
semester.  Fifty respondents (65.8%) scored more than 
3.0 Grade Point Average and 16 (21.1%) scored 
between 2.7 and 3.0 Grade Point Average.  The study 
also found that out of 76 respondents to study 
questionnaire, 47 (61.8%) were teachers and non-
teachers were 24(31.6%).  
The study found that about 60% of respondents have 
taken courses related to problem solving, while the 
remaining 40% of the respondents did not take any 
course related to problem solving.  
4.0 Discussions from Findings 
4.1 Beliefs about the Importance of Understanding 
Problem Solution 
 The study examined the participants’ responses to the 
importance of understanding why a mathematical 
problem solution works.  Four positively stated items 
and two negatively stated items were used. The results 
reveal that approximately 79% of student teachers 
(with the mean of 1.84) did not believe (overall 
responses of strongly disagree and disagree) that it is 
not important to understand why a mathematical 
procedure works as long as it gives a correct answer.  
Forty eight (63.2%) of participants (with the mean of 
3.64) believe that an individual really solved a problem 
if he has good understanding to the obtainable solution.  
About 42% of participants (with the mean of 2.96) 
negatively perceived that it does not really matter if 
you understand a mathematics problem as long as you 
get the right answer. Likewise, 54 (71.1%) of the 
participants (with the mean of 3.86) believe that in 
addition to getting a right answer in mathematics, it is 
also important to understand why the answer is correct.  
Approximately 70% of student teachers (with the mean 
of 3.82 and 3.86 respectively) supported the idea of 
spending time in giving reasons to why the solution 
works to a particular mathematical problem.  Most of 
participants (88.2%) valued a good demonstration of 
reasons to mathematical solution rather than focusing 
to a right answer. Thus, as it can be observed in figure 
2 below, most of participants (66%) have positive 
believe about the importance of understanding problem 
solution.  This shows that majority of student teachers 
have positive beliefs about the importance of 










Figure 2  Beliefs on the Importance of understanding 
solution 
 
4.2 Beliefs about the use of Predetermined Sequence of 
Steps 
 
The study investigated the participants’ responses to 
questionnaire items related to a thought that there are 
mathematical problems that can be solved with no 
encoded procedures.  Four positively stated items and 
four negatively stated items were used. The results 
show that, the majority (80.3%) of student teachers 
(with the mean of 4.29) believe that any problem can 
be solved if you know the right steps to follow.  About 
50% of respondents (with the mean of 3.26) believe 
that mathematics problems can only be solved using an 
encoded procedure.  Thirty three (43.5%) of 
respondents believe that some problems just can be 
solved without following encoded procedures, whereas 
35 (46.1%) of respondents reported indecision.  Fifty 
six (73.7%) of respondents (with the mean of 3.91) 
believe that mathematicians rarely have step-by-step 
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procedures to solve mathematical problems.  Though 
the item is negatively stated, about 79% of student 
teachers believe (with the mean of 4.04) that students 
should be taught the correct procedure to solve 
mathematics problems.  However, only 2 participants 
show negative belief with this notion and other 14 
participants reported indecision. In some cases, 
participants’ responses indicated no strong belief since 
their responses were almost evenly distributed showing 
positive perception, negative perception and indecision 
to these ideas.  For example, about 41% of participants 
have negative belief about the irrelevance of 
memorizing formula while solving problems, 28% of 
participants have positive belief, whereas 32% of 
participants reported indecision.  Likewise, about 48% 
of participants show positive belief on the irrelevance 
of memorizing steps for learning to solve problems, 
26% of participants have negative belief to this notion, 
whereas 30% of participants reported indecision.  
Moreover, that negatively articulated that learning to 
solve problem is the matter of memorizing the right 
steps, 46% of participants (with the mean of 3.43) 
show positive belief whereas 34.2% of participants 
reported indecision.  Thus, as shown in figure 3 below, 
only 31% of participants have positive believe about 
the application of predetermine sequence of steps in 
solving mathematical problems.  This shows that 
majority of student teachers have negative beliefs 
about the use of predetermine sequence of steps in 





Figure 3 Beliefs on the use of Predetermine Sequence 
Steps 
4.3 Beliefs about the Time Consuming in Solving 
Mathematics Problems  
Time consuming is the crucial notion in mathematical 
problem solving.  The study investigated the participants’ 
responses to the items related to time consuming in solving 
mathematical problems.  There were positively and 
negatively stated items related to this category.  The result 
shows that, 50% of participants did not believe (with the 
mean of 2.54) that mathematics problems that take time to 
complete cannot be solved.  However, the participants’ 
responses indicated no strong belief to the idea that time 
consuming problems are not bothering.  Mostly, the 
participants’ responses were evenly distributed, 
approximately, 33% of participants show positive belief, 
28% show negative belief and about 40% reported 
indecision.  Furthermore, approximately, 34% of the 
participants believe (with the mean of 3.14) that a person 
can solve a difficult mathematical problem if he puts great 
effort on that, while more than 46% of participants reported 
indecision.  On other hand, though the statement is 
negatively stated, 54% of participants appreciated (with the 
mean of 3.32) to the idea that good mathematics problem 
solvers are able to solve problems very fast.  Hence, as 
shown in figure 4 below, only 37% of participants have 
positive believe about the time consuming in solving 
mathematical problems.  This also shows that majority of 
student teachers have negative beliefs about the available 





Figure 4 Beliefs about Time Consuming in solving 
Mathematics Problems 
 
Study Question 2: What is the connection between gender 
and study year to  prospective mathematics teachers beliefs? 
The aim of this question was to understand the connection 
of gender and study year to teachers’ mathematical problem 
solving beliefs.  Three hypotheses were formed; t test was 
carried out to ascertain whether or not differences exist 
between male and female respondents on their beliefs based on 
the questionnaire items related to application of methods, time 
consuming and technology usage in solving mathematical 
problems.  Similarly, using ANOVA test and Fisher’s LSD 
post hoc ANOVA test, the responses of respondents were also 
equally examined based on their level of study with respect to 
questionnaire items related to application of method, time 
consuming and application of technology, in order to know 
whether there is any significant difference in their perception. 
4.4 Mathematical Problem Solving Beliefs Based on Level 
of Study 
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This study seeks to understand the relationship between 
level of study and respondents’ beliefs on the questionnaire 
items related to application of methods in solving mathematical 
problems.  One Way ANOVA test and Fisher’s LSD post hoc 
ANOVA test were used to test the participants’ responses on 
these items. 
Hypothesis 1: There is no significant difference in the 
beliefs of students mathematics teachers on applying methods 
in solving mathematical problems with regards to their level of 
study. 
This study seeks to understand the connection between 
level of study and respondents’ beliefs on applying methods in 
solving mathematical problems.  The results are shown in 
Table 1.  The results of respondents’ responses on the method 
of application related to the items are shown in Table 1 
 
Table 1: One-way ANOVA Test that Determines Mean 
Difference of Respondents’ Beliefs on applying methods in 
solving mathematical problems according to Level of Study. 
 


















19.122   
Total 1650.987 
5 
   
*Significant at level p< 0.05 
 
The results show that there is a significant difference [F (3, 
72) =4.780, P<0.05] in the beliefs of the respondents on 
applying methods in solving mathematical problems based on 
their level of study.  In other to know how this difference exists 
across the various levels of study, a Post Hoc ANOVA test was 
carried out; the results are shown in Table 2. 
 
Table 2: Fisher’s LSD Post Hoc ANOVA Test for Beliefs of 
Respondents on applying methods in solving mathematical 
problems 
Level of Study Mean Difference Sig. 
Year 1- Year 2 -2.51190 .070 
Year 1- Year 3 -5.03571* .000 
Year 1- Year 4 -3.67857* .018 
Year 2- Year 1 2.51190 .070 
Year 2- Year 3 -2.52381 .066 
Year 2- Year 4 -1.16667 .442 
Year 3- Year 1 -5.03571* .000 
Year 3- Year 2 2.52381 .066 
Year 3- Year 4 1.35714 .371 
Year 4- Year 1 3.67857* .018 
Year 4- Year 2 1.16667 .442 
Year4-  Year 3 -1.35714 .371 
*Significant at level p< 0.05 
 
Based on Fisher’s LSD post hoc test, the results show that 
those in 1st year differ with those in the third 3rd and 4th year in 
their beliefs regarding the use of methods in solving 
mathematical problems (P<0.05) while those in the 2nd year do 
not differ (P>0.05) with other levels (1st, 3rd, 4th) and those in 
3rd year do not equally differ with 2nd and 4th year (P>0.05).  
From this result, it could be deduced that there is a significant 
mean score difference in beliefs of 1st year students with other 
levels regarding the use of methods in solving mathematical 
problems.  This means, there is a connection between student 
mathematics teachers study level and their beliefs in applying 
methods in solving mathematical problems. 
 
Hypothesis 2: There is no significant difference in the 
perception of student mathematics teachers on time consuming 
in solving mathematical problems with regards to their level of 
study. The study seeks to understand the relationship between 
level of study and respondents’ beliefs about time consuming in 
solving mathematical problems.  The results of respondents’ 
responses on the time consuming related items are shown in 
Table 3. 
 
Table 3: One-way ANOVA Test that Determines Mean 
Difference of Respondents’ Beliefs on Time Consuming in 
solving mathematical problems based on Level of Study 
 







12.787 3 4.262 0.569 0.637 
Within 
Groups 
539.002 72 7.486   
Total 551.789 75    
*Significant at level p< 0.05 
 
The results show that there is no significant difference [F 
(3,72) =0.569, P>0.05] in the beliefs of respondents based on 
time consuming in solving mathematical problems regarding to 
their level of study.  What this implies, is that respondents 
across the four levels of study do not differ in their beliefs 
about time consuming in solving mathematical problems.  The 
Post Hoc test then was conducted and the result is shown in 
Table 4. 
Table 4: Fisher’s LSD Post Hoc ANOVA Test for Beliefs of 
Respondents on Time Consuming in solving mathematical 
problems 
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Level of Study Mean Difference Sig. 
Year 1- Year 2 -0.25476 0.767 
Year 1- Year 3 -0.92143 0.285 
Year 1- Year 4 0.15000 0.875 
Year 2- Year 1 0.25476 0.767 
Year 2- Year 3 -0.66667 0.432 
Year 2- Year 4 0.40476 0.669 
Year 3- Year 1 0.92143 0.285 
Year 3- Year 2 0.66667 0.432 
Year 3- Year 4 1.07143 0.260 
Year 4- Year 1 -0.15000 0.875 
Year 4- Year 2 -0.40476 0.669 
Year4-  Year 3 -1.07143 0.260 
*Significant at level p< 0.05 
Likewise, based on Fisher’s LSD post hoc test show that 
there are no significant mean score differences across the four 
levels of study (P>0.05) regarding respondents’ beliefs on time 
consuming in solving mathematical problems.  This means, 
student mathematics teachers were similar in beliefs across the 
four study levels regarding the time consuming mathematical 
problems. 
 
4.5 Mathematical Problem Solving Beliefs Based on 
Gender 
This study seeks to understand the connection between 
gender and respondents’ beliefs on the questionnaire items 
related to application of methods, time consuming and 
technology usage in solving mathematical problems.  The 
respondents’ responses on these items were equally examined 
using t-test. 
Hypothesis 3: There is no significant difference between 
male and female prospective mathematics teachers’ beliefs on 
the time consuming in solving mathematically related 
problems. The independent sample t-test was conducted to 
compare the difference in perception between male and female 
student mathematics teachers regarding to time consuming in 
solving mathematically related problems.  The t–test results of 
respondents’ responses on the time consuming related items 
are shown in Table 5. 
Table 5:  T –test to Determine Mean Difference Belief score in 
Time Consuming based on Gender 
 
Gender N Mean Std t Sig. 
Male 24 15.5833 3.06334 -
0.793 
0.430 
Female 52 16.1154 2.54877   
*Significant at level p< 0.05 
 
 Results show that there was no significant difference 
in belief mean scores for male student teachers (M = 15.5833, 
SD= 3.06334) and female student teachers (M =16.1154, SD= 
2.54877) conditions; t (74) = -0.793, P = 0.430.  These results 
suggest that time consuming to the prospective mathematics 
teachers do not really count when it comes to solving 
mathematically related problems.  This reveals that male and 
female student teachers were similar in their beliefs based on 
the time consuming in solving mathematical problems. 
4.6 Research Conceptual Model 
One of study objectives was to understand whether or not 
gender and study level are influencing factors on the way 
student mathematics teachers view the nature of mathematical 
problem solving.  Earlier studies [38, 33, 6, 21] dealing with 
teacher beliefs as a component on mathematics learning have 
been more helpful in conceptualizing the present research 
model.  The results of this investigation also provide evidence 
to support the predicted influencing factors on the present study 
improved model.  The investigation results confirmed the 
existence and influence of each factor on teachers’ beliefs as 
presented in the improved model (Figure 6).  Generally, this 
new model acknowledges the importance of teachers’ beliefs in 
classroom practices and student learning outcomes, as well as 
the dominant impact on the nature of mathematical problem 
solving on teachers knowledge and understanding of the 
learning and teaching of mathematics.  The study conceptual 
model states, teachers’ beliefs are central to development of 
mathematical problem solving.  The framework shows the 
effect of teachers’ beliefs on their classroom practices and 
students as a learner.  In the classroom, teachers’ perception 
about mathematical problem solving would affect the teaching 
and learning through mathematical problem solving as well as 
the existing true beliefs on the nature of mathematical problem 
solving.  Teachers’ beliefs on mathematical problem solving 
also affects students learning outcomes, whether in positive or 
negative ways.  Teachers existing beliefs, whether it is positive 
or negative have connection to the belief components of 
mathematical problem solving as well as student learning 
outcomes. The framework emphasizes the centrality of 
teachers’ beliefs on mathematical problem solving abilities as 
well as education development.  Teaching is more than 
teachers’ action; it is an interaction among the teachers’ action, 
the students’ action, and the content.  Now, it implies that the 
change in teachers’ beliefs will cause change in teaching of the 
subject matter; change in teaching and learning environment; 
and change in students’ mathematical problem solving 
outcomes.  Teachers’ gender, though, may have great 
contribution to students’ learning outcomes, teachers’ 
classroom practices, and teachers’ beliefs on mathematical 
problem solving.  Mostly teachers’ gender consequences occur 
when it comes to gender stereotype, the perceptions that 
mathematics as a male domain subject.  This study assumes 
that teachers’ beliefs and study level are reciprocally related to 
each other.  Moreover, a two-way dotted arrow inserted 
between teacher beliefs and student study level indicates that 
the relationship impact on each other in both direction.  
Teachers’ beliefs might affect their decision making on subject 
matter to be taught at particular level, as well as, student study 
level may influence teachers’ decision making on the content to 
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be taught and the way it should be presented.  The improved 
model is presented below in Figure 6. 
 
Figure 6:               Improved Conceptual Model for 
Teachers’ Beliefs 
5.0 Conclusions and Recommendations 
Considering discussions from findings of this investigation 
on the effects of student teacher’s beliefs on mathematical 
problem solving in Malaysia. There is need for students in 
colleges of education and practicing teachers to have a good 
grasp of mathematical problem solving approach and develop a 
positive attitude and belief towards the subject. This positive 
belief has been found to be central to the development of 
mathematical problem solving in Malaysia.  
As a result of this, it is necessary for educational policy 
makers in Malaysia to ensure that student teachers and teachers 
alike undergo continuous on the job training to update and 
upgrade their problem solving skills, because confidence 
developed as a result of this mandatory training will boost the 
beliefs of students, however, making them develop a good 
problem solving skills which is required for economic 
development of the country. It was also acknowledged in the 
literature review and findings from this study that the more 
knowledgeable teachers are in mathematical problem solving, 
the more confident they become in discharging their job 
responsibilities and hence building that much needed courage 
in their students to see mathematical problems as something 
that is surmountable with the right skills and determination. 
In view of the above findings, the ministry of education in 
Malaysia is advised to mandate educational training institutions 
in the country to carry out constant mathematical problem 
solving development to their teachers and potential teachers in 
order to sharpen their skills from time to time on current 
approaches to mathematical problem solving. The model 
presented in this study will also be useful to policy makers in 
the country in understanding the different factors that 
determine teacher’s classroom practices and students learning 
outcomes. This vivid understanding will assist educational 
policy makers take suitable decisions that will enhance the 
standard of education in Malaysia. 
   
ACKNOWLEDGEMENT: THE AUTHORS WISH TO THANK 
THE MZUNBE UNIVERSITY TANZANIA FOR SPONSORING THIS 
RESEARCH  
CORRESPONDING AUTHOR: (AJAGBETUN@YAHOO.COM).  
PRINCIPAL AUTHOR:  (WANTRU@YAHOO.CO.UK) ARTICLE 




[1] J. Aguirre and M. N. Speer, Examining the Relationship between 
Beliefs and  Goals in Teacher Practice. Journal of Mathematics 
Behaviour, Vol. 18, No. 3, pp. 327-356, 2000. 
[2] G. A. Thompson,  Teachers’ Conceptions of Mathematics and the 
Teaching of Problem Solving. In E. A. Silver (Ed.), Teaching and 
learning mathematical problem solving: Multiple research perspectives 
(281-294). Hillsdale, NJ: Lawrence Erlbaum Associates, 1985. 
[3] A. Schoenfeld, Problem solving, teaching, and more: Toward a 
theory of goal-directed behavior, Proceedings of CIEAEM Vol. 59,  pp. 
48-52, Dobogoko-Hungary, 2007. 
[4] O. Chapman, Belief structure and in-service high school mathematics 
teacher growth. In G. Leder, Pehkonen, E. and Torner, G. (Eds.), 
Beliefs: A hidden variable in mathematics education? (pp. 177-193). 
Dordrecht: Kluwer Academic Publishers, 2002. 
[5] R. Hersh,  Some proposals for revising the philosophy of mathematics. In 
T. Tymoczko (Ed.), New directions in the philosophy of mathematics, (pp.  9- 
28). Boston: Birkhauser, 1986. 
 
[6] W. C. Mkomange, Prospective Secondary Teachers’ Beliefs about 
Mathematical Problem Solving. A Master’s Degree Thesis Submitted 
(unpublished) to the Faculty of Science for the award of MSc in 
Mathematics.Universiti Teknologi Malaysia, 2012. 
[7] S. K. Karp, Elementary school teachers’ attitude toward 
mathematics: The impact on students’ autonomous learning skills. 
School Science and Mathematics, Vol. 9,  No. 16, pp.  265-270, 1991. 
[8] L. J. Ravitz., J. H. Becker, and Y. Wong,  Constructivist-compatible 
beliefs and practices among U.S. teachers. Teaching, Learning and 
Computing: 1998 National Survey Report #4 (ERIC Document 
Reproduction Service No. ED445657), 2000. 
[9] D. Holt-Reynolds,  What does the teacher do? Constructivist 
pedagogies and prospective teachers’ beliefs about the role of a teacher. 
Teaching and Teacher Education, Vol. 16, No.1, pp. 21-32, 2000. 
 
[10] D. Kauchak and P. Eggen,  Introduction to Teaching: Becoming a 
Professional (3rd ed.).   New Jersey: Merrill Prentice Hall. 
[11] Hatfield, L. 1978. Mathematical problem solving (pp. 7-20). 
Columbus, OH: ERIC, 2008. 
. 
[12] Schroeder, T. and K. F. Lester, 1989. Developing Understanding in 
Mathematics via Problem Solving. In P. R. Trafton (Ed.), New 
Directions for Elementary School Mathematics (pp. 31- 56). Reston, 
VA: National Council of Teachers of Mathematics. 
IRACST - International Journal of Computer Science and Information Technology & Security (IJCSITS), ISSN: 2249-9555   
Vol. 2, No.5, October 2012 
 925
[13] Lester, F. K. 1994. Musings about Mathematical Problem Solving 
Research: 1970- 1994.  Journal for Research in Mathematics Education, 
Vol. 25, No. 6, pp. 660-675. 
[14] Green, T. 1971. The activities of teaching. New York, NY: 
McGraw-Hill. 
 
[15] NCTM, National Council of Teachers of Mathematics. Principles and 
Standards for School Mathematics. Reston, VA: NCTM, 2000. 
[16] G. Polya, Mathematical Discovery: On Understanding, Learning 
and Teaching Problem Solving. New York: Wiley. National Council of 
Supervisors of Mathematics. “Position Paper on Basic Mathematics 
Skills.” Mathematics Teacher, Vol. 71 (February 1978), pp. 147-52, 
1981. 
[17] J. Dewey, How we think (Rev. ed.). Boston: D. C. Heath and 
Company, 1933. 
[18] L. Mason, High School Students’ Beliefs about Maths, 
Mathematical Problem Solving, and their Achievement in Maths: A 
Cross Sectional Study. Education Psychology, Vol. 23, No. 1, pp. 73 85, 
2003. 
[19] M. N. Brown,  A Study of Elementary Teachers’ Abilities, 
Attitudes, and Beliefs about Problem Solving. Dissertation Abstracts 
International, Vol. 64, No. 10, pp. 3620. (UMI No. 3108818), 2003. 
[20] W. C. Mkomange., B. Ilembo, and M. A. Ajagbe, 2012. The Roles 
and Importance   of Technology in Mathematics Teaching and Learning-
A Literature Review. Interdisciplinary Journal of Contemporary 
Research in Business, Vol. 3, No. 11, pp. 476-486, 2012. 
 
[21] W. C. Mkomange and M. A. Ajagbe, Prospective Secondary 
Teachers’ Beliefs about Mathematical Problem Solving. International 
Journal of Research in Management and Technology, Vol. 2, No. 2, pp.  
154-163, 2012. 
[22] H.  Tawfik., L. Tawfik, and K. Shahrabi, The Effect of Computer    
Utilization for Problem Solving by Technology Students on Pedagogy.  
Proceedings of the 2008 IAJC-IJME International Conference, No.13, pp.  
2812-2819, 2008. 
[23] M. A. Ajagbe., E. S. Eluwa,  E. E. Duncan,  K. M. Ramliy,  S. C. 
Long,  and W. C. Mkomange,  The Use of Global System of Mobile 
Communication (GSM) Among University Students in Malaysia. 
International Journal of Innovation, Management and Technology, Vol. 
2, No. 6, pp.512-518, 2011b. 
[24] T. Adiguzel and Y. Akpinar, Improving School Children’s 
Mathematical Word Problem Solving Skills through Computer-Based 
Multiple Representations. Proceedings of the Association for Education 
Communication and Technology, Chicago, IL, Vol. 27, pp. 1-10, 2004. 
 
[25] M. A. Ajagbe., E. S. Eluwa, E. E. Duncan, W. C. Mkomange,  and 
N. A. Lasisi,  The Implications of Social Networking Sites in Education 
in Nigeria. Interdisciplinary Journal of Contemporary Research in 
Business, Vol. 3, No. 7, pp.  93-101, 2011a. 
[26] K. Sheingold and M. Hadley,  Accomplished teachers: Integrating 
computers into classroom practice. New York: Center for Technology in 
Education, Bank Street College Computers and Education, 1990. 
[27] C. Xenofontos and P. Andrews, Prospective elementary teacher’s 
beliefs about problem solving: A comparison of Cypriot and English 
undergraduates at the commencement of their courses. Proceedings of 
the British Congress for Mathematics Education, (April 2010). 
 
[28] J. R. Quinn,  Effects of mathematics methods courses on the 
mathematical attitudes and content knowledge of pre-service teachers. Journal 
of Education Research, Vol. 9, No. 2, pp.108-113, 1997. 
[29] J. Wilkins and B. Brand,  Change in Pre-service Teachers’ Beliefs: An 
evaluation of a mathematics methods course. School Science and 
Mathematics, Vol. 104, No. 5, pp. 226-232, 2004. 
[30] F. Ogan-Bekiroglu and H. Akkoc, Pre-service Teachers 
Instructional Beliefs and Examination of Consistency between Beliefs 
and Practices. International Journal of Science and Mathematics 
Education, Vol. 7, pp. 1173-1199. National Science Council, Taiwan, 
2009. 
[31] P. Turner and J. Chauvot,  Teaching with Technology: Two Preservice 
Teachers' Beliefs. Paper presented at the annual meeting of the North 
American Chapter of the International Group for the Psychology of 
Mathematics Education, Columbus, OH, 1995. 
 
[32] M. Hollifield,  The Effect of NCTM Standards Based Professional 
Development In-service on Elementary Teachers’ Beliefs Concerning 
the  NCTM Standards, Mathematics Anxiety, and Classroom Practice. 
 Dissertation Abstracts International, Vol. 61, No. 12, pp. 4677. 
(UMI No. 9996478), 2000. 
 
[33] R. T. Guskey, Professional development and teacher change. 
Teachers and Teaching: Theory and Practice, Vol. 8, No. (¾), pp.  381-
391, 2002. 
 
[34] E. Fennema,  Teachers’ Beliefs and Gender differences in Mathematics. 
In: Fennema, E., & Leder, G. C. (Eds) Mathematics and Gender. New York: 
Teachers’ College Press, (pp. 169-187), 1990. 
[35] R. Hembree, Experiments and relational studies in problem solving: 
A meta-analysis. Journal for Research in Mathematics Education,  Vol. 
23, No. 3, pp. 242-273, 1992. 
 
[36] N. Mohd., T. P. F. T. Mahmood, and N. M. Ismail,  The Level of 
Patience and Confidence towards Problem Solving and Mathematics 
Achievement of Students in a Technical Institute. International 
Conference on Science and  Social Research, (CSSR 2010-IEEE), 
December 5-7, 2010, Kuala Lumpur,  Malaysia, 2010. 
[37] A. Duru,  Gender-Related Beliefs and Mathematics Performance of 
Pre-service Primary Teachers. School Science and Mathematics, Vol. 
111, No. 4, pp. 178-191, 2011. 
[38] S. Sandt, Research Framework on Mathematics Teacher Behaviour: 
Koehler and Grouws’ Framework Revisited. Eurasia Journal of 
Mathematics Science and Technology Education, Vol. 3, No. 4, pp.  
343-350, 2007. 
 
 
 
